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(54) CATIONIC ELECTRODEPOSITION PAINT COMPOSITION 



(57) This invention relates to cationic electro- 

coating composition which comprises blending which an 
aqueous dispersion or an aqueous dispersion paste 
which contains an organic a cid-modified J)isr n_Mth_ 
compound in a non-water-soluble state, and which is 



obtained by mixing and grinding a bismuth compound 
and an organic acid in an aqueous medium. Said cationic 
electro-coating composition, although containing no 
lead compounds, is capable of forming an eiectrocoated 
film which is excellent in corrosion resistance, 
appearance, etc. 
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Technical Field 

[0001] This invention relates to a cationic electro-coating composition, or, in more detail, to a cationic 
electro-coating composition which contains no lead compounds and is nevertheless capable of forming an 
eiectrocoated film which is excellent in corrosion resistance, appearance, etc. 

Background Art 

1Q [0002] Electropaint not only has good throwing power, but also is capable of forming a coated film which is 
excellent in durability and corrosion resistance. Hence, electropaint has widely been employed in fields which 
require these properties, e.g., in the coating of automobile body, the coating of electrical appliances, etc. 
[0003] Anticorrosion agent such as lead compound and chrome compound have been blended in electropaint so 
as to further improve its corrosion resistance. These anticorrosion agents are very harmful, and, in view of 
measures against public pollution problems, it has been undesirable to use them. On this account, various studies 

15 have been made to seek non-toxic or low toxic anticorrosion agents in place of the above-mentioned lead compound 
and chrome compound. Now bismuth compound is known as one which exhibits excellent corrosion resistance. 
[0004] For instance, Japanese Patent Application Laid-Open (Kokai) No. Hei 5 (1993)-65439 (corresponding to 
U.S. Patent 5,330,839 and EP-A-509 437) proposes a cationically eiectrodepositable coating composition which 
contains bismuth compound. The use of such an electropaint gives rise to the formation of a coated film which is 
excellent in corrosion resistance and low temperature curability. However, when bismuth compound is not graded 
uniformly enough, there occur problems that corrosion resistance and low temperature curability are insufficient, or 
that precipitates are apt to be produced in paint 

[0005] Japanese Patent Application National Publication No. Hei 7 (1995)-506870 (corresponding to WO 
93/24578), on the other hand, discloses an eiectrodepositable catalyst-containing cation paint binder which contains 
a bismuth salt of aliphatic hydroxycarboxylic acid. This binder contains a large amount of aliphatic 
25 hydroxycarboxylic acid to retain the water-solubility of bismuth salt. Hence, an electropaint which is prepared with 
use of this binder has acid in excess, resulting in problems that electrocoating workability such as throwing power 
and film appearance markedly decreases. 

[0006] In order to solve the above-mentioned problem, Japanese Patent Application Laid-Open (Kokai) No. Hei 8 
(1996)-60046 (corresponding to U.S. Patent 5,670,441 and EP-A-690 106) proposes to use, in combination with epoxy- 
amine adduct, a bismuth compound which is prepared with use of acid in such an amount as gives less than two moles 

30 of dissociative proton per mole of bismuth. Japanese Patent Application National Publication No. Hei 9 (1 997)-505837 
(corresponding to WO 95/07377), on the other hand, proposes to disperse, in a paint binder, a mixture of bismuthyl 
lactate with bismuth lactate which mixture is prepared from a reaction between bismuth oxide and lactic acid by a 
special method. In the former proposal, however, bismuth compound is apt to precipitate in paint, while, in the 
latter, the amount of acid used cannot be reduced to a full extent, resulting in a problem that thus obtained 

35 electropaint is insufficient in electrocoating workability such as throwing power and film appearance. 

[0007] The inventors of this invention assiduously studied with a view to overcoming the above-mentioned 
problems, and, as a result, have found out that either the use of an aqueous dispersion which contains non water- 
soluble organic acid-modified bismuth compound which is obtained by mixing and grinding a bismuth compound 
together with an organic acid in an aqueous medium or the use of an aqueous dispersion paste which contains non 
water-soluble organic acid-modified bismuth compound which is obtained by mixing and grinding, in the presence of a 

40 dispersant, a bismuth compound together with an organic acid in an aqueous medium makes it possible to uniformly 
and stably disperse, in electropaint, non water-soluble organic acid-modified bismuth compound, and thus makes it 
possible to form, without using a lead compound etc., an eiectrocoated film which is excellent in both appearance 
and corrosion resistance. The inventors of this invention have thus completed the present invention. 

Disclosure of Invention 

45 

[0008] This invention provides a cationic electro-coating composition which comprises blending an aqueous 
dispersion which contains an organic acid-modified bismuth compound in a non water-soluble state, and which is 
obtained by mixing and grinding a bismuth compound together with an organic acid in an aqueous medium. 
[0009] This invention also provides a cationic electro-coating composition which comprises blending an aqueous 
dispersion paste which contains an organic acid-modified bismuth compound in a non water-soluble state, and which is 
50 obtained by mixing and grinding, in the presence of a dispersant, a bismuth compound together with an organic acid 
in an aqueous medium. 

[0010] The cationic electro-coating composition of this invention is explained in more detail in the following. 
Mode for Carrying Out the Invention 

55 

Bismuth aqueous dispersion and bismuth aqueous dispersion paste : 



[0011] The aqueous dispersion (hereinafter referred to as bis-muth aqueous dispersion), to be blended in the 
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I™ h- aqueous d is P ers 'on paste (hereinafter referred to as bismuth aqueous dispersion paste or simolv 

hlmnth Examp ' es of bismuth compound which is used for the preparation of such a bismuth aqueous dispersion or 
,mS ^h 0 ^^ "■ US6d f ° r the purpose of changin9 the above-mentioned bismuth compound into a sufficiently 

H 

R J -C-eCH a VCOOH 



O-R 



MJissi fs^^^iaiss^i; 3 carbon atoms - R2 * denotes a ^ 

KLcetic C aS r lLS^nH f h S f •^." rt «yfc acid include aliphatic hydroxycarboxylic acid such as 
Sld°^ 

E2h con^n^TS^-^ a °" is »™""t thai the obtains organicjtia.moaK*. 

E™ ™« 3 ' dispersant wnich is used for *e preparation of bismuth aqueous dispersion paste there is used a 
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polyhydric alcohol type nonionic surfactant whose HLB is in the range of 3-18, preferably 5-15. 

[0019] The amount of the above-mentioned dispersant used may be varied according to Its species or the amount 
* of bismuth compound used or the Like. Usually, however, the dispersant is used in an amount of 1-150 parts by weight 
especially 10-100 parts by weight in particular 50-100 parts by weight based on 100 parts by weight of bismuth 
compound. 

5 [0020] The preparation of bismuth aqueous dispersion with use of the above-mentioned bismuth compound and 
organic acid may be carried out, for instance, by adding organic acid and bismuth compound to water, and subjecting 
the resultant mixture to a grinding treatment in a grinding machine such as ball mill or sand mill at a temperature 
of about 50°C or lower. Thus obtained aqueous dispersion may usually have a solid content of 1-50 % by weight, 
preferably 5-30 % by weight 

10 [0021] The preparation of bismuth aqueous dispersion paste with use of bismuth compound, organic, acid and 
dispersant may be conducted in the same manner as m the preparation of pigment paste which is used for cationic 
electro paint Concretely, it may be carried out, for instance, by adding organic acid and bismuth compound to water 
which contains dispersant, and subjecting the resultant mixture to a grinding treatment in a grinding machine such 
as ball mill or sand mill. Thus obtained aqueous dispersion paste may usually have a solid content of 10-70 % by 
weight, preferably 30-60 % by weight 

15 [0022] Bismuth aqueous dispersion or bismuth aqueous dispersion paste may be prepared as a pigment paste by 
adding pigments which are used for usual cationic electro-coating. Concretely, pigment dispersion resin, 
neutralizing agent and pigments, for instance, are blended, and the resultant mixture is subjected to a grinding 
treatment in a grinding machine such as ball mill or sand mill to prepare a pigment paste, to which the above- 
mentioned bismuth aqueous dispersion or bismuth aqueous dispersion paste may be added. Examples of said 
neutralizing agent to neutralize the above-mentioned pigment dispersion resin include organic acid such as acetic 

20 acid and formic acid. 

[0023] As the above-mentioned pigment dispersion resin, any known one may be employed without restriction. 
Concretely, the same cationic dispersion resin as is used for the preparation of the above-mentioned bismuth 
dispersion paste may be employed. 

[0024] As the above-mentioned pigments, any known one may be used without restriction so long as it is a pigment 
25 which is usually used for electropaint Concrete examples include coloring pigments such as titanium oxide, carbon 
black and blood red; extender pigments such as clay, mica, baryta, talc, calcium carbonate and silica; and 
anticorrosion pigments such as aluminum phosphomolybdate and aluminum ^polyphosphate. 

[0025] Bismuth aqueous dispersion or bismuth aqueous dispersion paste or a pigment paste which contains either 
of them may be blended in bider resin component etc. of cationic electro-coating. Bismuth aqueous dispersion may 
also be added after dispersing an electropaint in water. 
30 [0026] The above-mentioned bismuth aqueous dispersion or bismuth aqueous dispersion paste may generally be 
blended in an electro-coating composition in such a proportion that bismuth content may fall within a range of 0.1 
to 10 parts by weight preferably 0.3 to 7 parts by weight more desirably 0.5 to 5 parts by weight, based on 100 
parts by weight of resin solid content of electropaint 

35 Electro-coatin g composition 

[0027] An electro-coating composition in which the above-mentioned bismuth aqueous dispersion or bismuth 
aqueous dispersion paste is blended basically comprises a cationizable base resin and, if necessary, a curing agent 
Suitable examples of said base resin include epoxy-, acrylic- and polyurethane-resins which contain cationizable 
functional group, among which polyamine resin which is represented by amine-added epoxy resin is especially 

40 preferred in view of corrosion resistance. 

[0028] Examples of the above-mentioned amine-added epoxy resin include (i) an adduct of epoxy resin with 
primary mono- and polyamine, secondary mono- and polyamine or with a mixture of primary and secondary polyamines 
(see: U.S. Patent 3,984,299); (ii) an adduct of epoxy resin with secondary mono- and polyamine having ketiminized 
primary amino group (see: U.S. Patent 4,017,438); (iii) an etherisation reaction product between epoxide resin and 
a hydroxy compound having ketiminized primary amino group [see: Japanese Patent Application Laid-Open No. Sho 59 

45 (19B4H3013]. 

[0029] The epoxy resin which is used for the production of the above-mentioned amine-added epoxy resin is a 
compound which has at least two epoxy groups per molecule, and which suitably has a number average molecular 
weight of at least 200, preferably 400 to 4000, more desirably 800 to 2000. In particular suitable are a compound 
obtained from a reaction between polyphenol compound and epichlorohydrin, and a compound obtained by making an 
50 adduct of polyphenol compound with alkylene oxide react with epichlorohydrin. Examples of polyphenol compound 
which is used for the formation of said epoxy resin include bis(4-hydroxypheny1)-2,2-propane; 4,4- 
dihydroxybenzophenone; bis(4-hydroxyphenyl)-1 ,1 -ethane; bis(4-hydroxyphenyl)-1 ,1-isobutane; bis(4-hydroxy-tert~ 
butyl-phenyl)-2,2-propane; bis(2-hydroxynaphtyl)methane; tetra(4-hydroxyphenyl)-1,1,2 r 2-ethane; 4,4- 
dihydroxydiphenylsulfone; phenolic novolak; and cresol novolak. 

[0030] Said epoxy resin may be a product of partial reaction with polyol, polyetherpolyol, polyesterpoiyol, 
55 polyamide amine, polycarboxylic acid or polyisocyanate compound, or may be a product of graft polymerization 
of e-caprolactone, acryl monomer, etc. Furthermore, a reaction product from a reaction between polyol and 
epichlorohydrin, a product of reaction between said reaction product and polyphenol compound, or a product which is 
obtained by oxidizing an unsaturated compound with peracetic acid may be used as the above-mentioned epoxy 
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resin. 
[0031] 



r^r^n HOI a . bove - mentioned base resin may be either an external-crosslinking type or an internal (or serf)- 
crosslmking type. As a cunng agent which is used for an external-crosslinking type resin any known crosslinkino 

,S als ° usabk ^ An mternal-crosslmking type resin has preferably blocked isocyanate groups introduced therein 
10032] Blocked polyisocyanate compound which is usable with the above-mentioned external-crosslinking type 
Examole^ ° f f " addfti0n r , eaCt ? n betWeen P 0 ^ 0 ^** compound and isocyanate blocking agent. 

toM^S ok™ V y3 M te com ? ound ,nclude aromafe . acyclic or aliphatic diisocyanate compound such as 
ShS^JST ' ^^ 6ne d,lsoc y anate . Phenylene diisocyanate, bis(isocyanatomethyl)cyclohexane 
Sr^LSTri^rt£ <am ^ yte t ne diiS0 , Cyanate - m6thylene diisoc y ana te and isophorone diisocjanate, and 
of 'vf T ,ndUde term,mal| y 'socyanate-containing compound which is obtained by making -an 

excess amount of said isocyanate compound react with a low molecular active hydrogen-containing compound such as 
ethylene glycol, propylene glycol, trimethylol propane or hexanetriol. naming compound sucn as 

[0033] The above-mentioned isocyanate blocking agent add to, and temporarily block, isocyanate group of 

SSfcZ k^E"? " iS de f? ble bl0Cked poi * so ^ ate com P° und ^ * thus formed as a result of 
ttfi hf J ft 31 u 3 normal temperature, and capable of reproduce a free isocyanate group by dissociatina 

e « n9 K a9Snt whe " heatad to a ba "<ing temperature of about 100 to 200»C. Examples of blocking fagert S 
such as methvlXlTZ^ C,Ud H ^ COm P oundsuch as -^lactam and y-butyro.actam, etc, oxime'compound 
and rLo? £ V t « V"? c y clobexanone 0X)me . : Phenolic compound such as phenol, para-t-butylphenol 
Sn^S'nn^H al, P hatc alcoh0 ' su =h as n-butanol and 2-ethylhexanol, etc, aromatic alkylalcohols such as 
^S^^^^^^ 1 ^^' etheralcohols such as «Wene Slycol monobutyl ether, among 
ZSm,!^ \* P Z and . lactam ^ blockin 9 a 9ents, which dissociate at a considerably low temperature are in 
particular preferable in view of curability of electrodeposition coating composition. 

[0034] The introduction of blocked isocyanate group into a self-crosslinking type base resin which has blocked 
fc !• m °'? Ule ° f baSe resin may be conducted b y any known method. For instance, said introduction 

Lnr^T ?■ mak ' n l; a fr !t lsoc y anate 9 rou P in P^ally blocked polyisocyanate compound react wrth active 
hydrogen-containing portion of base resin. *™ e 

IS ^ BaS t reSil ] ET 66 rendered water-soluble or water-dispersible by neutralizing the above-mentioned base 

Sc^cid and VI M l? 9an,C a f d K?° h 3 ! 3liphatiC Carb0Xylic acid ' in P articular acetic acid °r formic acid. 
pv« ,L t .f' d 3re P referab| y used as a neutralizing agent since they give an electropaint which is 

excellent in appearance, throwing power and low temperature curability. 

[0036] The electro-coating composition of the present invention may, if necessary, contain tin compound as a 
n»Tp 9 C a nH VS ii>,h XamP ' eS ° f S3, i tin C0 _ m P° und include orsanotin oxide such as dibutyl tin oxide and dioctyl tin 
'♦ ^•K ^ h !. tlC J ,r aromat,c carbox y |ic acid salt of dialkyltin such as dibutyl tin laurate dioctyl tin 

SX2lt^ ( *ft ^ benZ ° ate 0XY ' dibuty1 tin bentoate *dyl tin dtenztate and 
dibutyl tin dibenzoate. The content of tin compound in the electro-coating composition is not strictly specified 

nr!?! y ^ 7' de H y aCC0 , rdin9 t0 P erformance which « ^* ad of electroplint. Usually, howeve , R mp S I fs 
preferably contained so that tin content may fall wrthin the range of 0 to 8 parts by weight desirably 0 05 to 5 

Kn y T fe deS ' rab,y 0 5 10 3 partS by Wei9ht - per 1 00 P arts ^ we| 9 ht °< P «sln solid clnteS Kctropaint 

[0037] The electro-coating composition of the present invention may, if necessary, contain zinc compound as an 
a9e "t; Samples of said zinc compound include zinc phosphate, zinc formate, zinc acetate zinc 
nXr^t' °r J* and /' nC Ph^Pbo^olybdate. The content of zinc compound in the electro-coating composition is 
not stnctly speafied, and may vary widely according to performance which is required of electropaint UsuX 
wZtr; 2inC K?°n P n 0 c U ? d If P referab| y contained so that zinc content may fall within the range of 0 to 8 parte by 

*Si£^ 0 fJ^ by weight more desirably 01 10 3 parts by ^ ght ' >* 100 p arts by 

Sesuch'^nTso^ " ^ ^ ™" « ^ a P* 

52?- l. t The elec fr°-coating composition of the present invention can be applied onto the surface of a desired 
metal substrate by means of electrodeposition coating. Said electrodeposition coating can be conducted as follows- 
I he electro-coating composition of the present invention is diluted with deionized water or the like so that solid 
^ be about 5 to 40 % by weight, and is adjusted so that pH may fall within the range of 5 0 to 9 0 Thus 

isjssss^s^ set at a bath temperature of 15 to 35 ° c ' and a voita9e ° f 100 to 400 v - 

rn^ * The tk electrocoated film thickness which can be formed with use of the electrodepositable coating 
raZ of °n £ U PteSB J? r eni, °P is n0t restrlcted in P articular - Preferred thickness is generally within a 
Z fringe St 100 to CUfed C ° ated film ' Preferab ' e bakinS tem P erature of coat ed film is general^ in 

EXAMPLES 

[0041] The present invention is hereinafter described more specifically by Examples However the present 
invention is not restricted by these Examples. "Parts" and "%" show "parts by weight' and "% by weight". ' 

Ereparatio n Of clear emulsion for r.at ionic electro-rnating 
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[0042] In a reaction vessel equipped with stirrer, thermometer, nitrogen inlet tube and reflux condenser were 
* placed, under nitrogen atmosphere, 525 g of propylene oxide-modified bisphenol A" diglycidyi ether (*1), 342 g of 
bisphenol A and 36 parts of methyl isobutyl ketone solution of the ketimine of monoethanoiamine and methyl isobutyl 
ketone with 80% effective component and reacted at 160°C until the epoxy group dissapears. Thereto were further 
5 added 665 parts of bisphenol diglycidyi ether with epoxy equivalent of about 190 and 232 parts of methyl isobutyl 
ketone solution of the ketimine of monoethanoiamine and methyl isobutyl ketone with 80% effective component, which 
were made to react at 140°C until epoxy group concentration became 0.27 mmol/g. Thereby an epoxy resin solution 
with number-average molecular weight of about 1 5000 was obtained. 

[0043] Then it was diluted with 365 parts of ethylene glycol monobutyl ether, cooled to 100°C, and then 100 
parts of methyl isobutyl ketone solution of the ketimine of monoethanoiamine and methyl isobutyl ketone with 80% 
effective component was added thereto and reacted at 100°C until the viscosity stopped increasing, and, thus, an 
epoxy-polyamine resin solution with 81% solid content was obtained. The Gardner viscosity (25°C) was W, when the 
solution was adjusted with ethylene glycol monobutyl ether so that the solid content concentration became 50%. 
[0044] 70 Parts as resin solid content of the varnish obtained in the above, 30 parts (as solid content) of 2- 
ethylhexy! alcohol-blocked compound of 4, 4-diphenylm ethane diisocyanate and 15 parts of 10% acetic acid were 
15 compounded stirred uniformly and then, while strongly stirring, deionized water was added dropwise in about 15 
minutes to obtain a clear emulsion for cationic electrodeposition with 33.6% solid contentful) Propylene oxide-modified 
bisphenol A diglycidyi ether, made by Sanyo Chemical Industries, Ltd., trade name "Glyci-Ale BPP-350", epoxy 
equivalent about 340. 

Preparation of bismuth a q ueous dispersion 

20 

Production Example 1 

[0045] In a vessel were compounded 412 parts of deionized water and 43.1 parts of methoxyacetic acid and, after 
stirring the mixture to a homogeneity, 111.5 parts of bismuth oxide were added therein and mixed and dispersed by a 
ball mill for 20 hours to obtain a bismuth dispersion (1) with 25% solid content 

25 

Production Example 2 

[0046] The same operation as Production Example 1, except using 47.9 parts of L-lactic acid (containing 10% 
water) instead of 43.1 parts of methoxyacetic acid and making the amount of deionized water 407.2 parts, was 
30 conducted to obtain a bismuth dispersion (2) with 25% solid content 

Production Example 3 

[0047] The same operation as Production Example 1, except using 31.9 parts of acetic acid (containing 10% water) 
instead of 43.1 parts of methoxyacetic acid and making the amount of deionized water 365.8 parts, was conducted to 
35 obtain a bismuth dispersion (3) with 25% solid content 

Production Example 4 

[0048] The same operation as Production Example 1, except using 464.1 parts of 10% aqueous sulution of 
amidosulfonic acid instead of 43.1 parts of methoxyacetic acid and making the amount of deionized water 468.5 parts, 
40 was conducted to obtain a bismuth dispersion (4) with 25% solid content. 

Preparation of bismuth aqueous dispersion paste 

Production Example 5 

45 [0049] In a vessel were compounded 133.3 parts of tertiary amine type epoxy resin solution for pigment 
dispersion (amine value 100) with 75% solid content and 81.1 parts of methoxyacetic acid and, after stirring the 
mixture to a homogeneity, 233.5 parts of deionized water was added therein dropwise while strongly stirring, and 
then 111.5 parts of bismuth oxide was further added thereto and mixed and dispersed by a bail mill for 20 hours to 
obtain a bismuth dispersion paste (1) with 50% solid content 

50 

Production Example 6 

[0050] The same operation as Production Example 5, except making the amount of methoxyacetic acid 59.6 parts 
and making the amount of deionized water 212 parts, was conducted to obtain a bismuth dispersion paste (2) with 50% 
solid content 

55 

Production Example 7 

[0051] The same operation as Production Example 5, except using 68.9 parts of ethoxyacetic acid instead of 81.1 



-6- 
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s^s^^srisrss,!? amount of deionized water 221 3 parts ' was conducted to ° Main a m 



Production Fxamplp fl 
[0052] 



E!f? ■ Th , e t sam f °P era tion ^ Production Example 5, except using 156.7 parts of quaternary ammonium tvoe 

SI c?rts S2 P ' 9m f dSPerSi0n (qUatemary amm ° niUm saft Vaiue 50 > wrth 60% solid conSTinsSafof 
IS^^l f!^ t" 1 '"?^ 6 epoxy res,n solution for P^™" 1 Aspersion, making the amount of methoxyacetic 

a ^z%^Ts:r ount of deioneed water 1621 parts ' was conducted t0 ° btai " 3 ^-th^lSn 



Productio n Fxample P 



[0053] The same operation as Production Example 5, except using 50 parts of "Noigen EA-142B" (made bv Dai- 
S lt1 nnTr ,yakU , C , a ' Ltd - n ° ni ° niC * pe surfa ^-active agent, HLB = 14) instead of 133.3 parts ofl,e r2n 
solution for pigment dtspers.cn, making the amount of methoxyacetic acid 43.1 parts and making The amou^of 
de.onced water 178.8 parts, was conducted to obtain a bismuth dispersion paste (5) with 50% soTdSrrteSt 

Production Exam plp m 

S in.t JTJTA 0P6 !! ti0 ? 38 P roduction Exam P ,e 5 > exce P* ^ing 66.2 parts of L-lactic acid (containing 10% 
™ ^ n stfd of 81.1 parts of methoxyacetic acid and making the amount of deionized water 205 4 Darts was 
conducted to obtain a bismuth dispersion paste (6) with 50% solid content. P ' 

Production Example 11 

t0 °* 5 ^ O n < Th l sam f 0 P erati on as Production Example 10, except making the amount of L-lactic acid (containina 10% 

s "JHxSiSap amount of d " onEed water 2245 parts ' was conducted to ° btain a «^sxs£ 

Production Exam ple 17 

, I h l Sam f ° perati0 " as Produc tion Example 10, except making the amount of L-lactic acid (containing 10% 

paS ? ( ?3^%JiSa5 e amount of deionEed water 1958 parts ' was conducted to obtain a bismuth dispereion 

Production Example 13 

E2? Th f « am f operation as Pr °d"ction Example 10, except using 166.7 parts of quaternary ammonium type 
13?3 ™£ of S P '? me K nt dis P ersion (quaternary ammonium salt value 50) with 60% solid content instead of 
(SrLZTmol^Z^T ^ epox y ^'V 50 '^ 0 " for pi 9 ment dispersion, making the amount of L-lactic acid 
SS5SSB^i^ ° f d6i0 ^ ed ^ 157 3 was to obtain a 

Production Exam ple 14 

iKoovo J h 6 e , Sa i 7ro Pe ^ 0n 35 Pr0dU f ° n EX 5 mP ' e 10, 6XCept USing 50 Parts of " Noi 9 en EA - 142B " ( mad « by Dai- 
ichi Kogyo Seiyaku Co., Ltd., noniomc type surface-active agent, HLB = 14) instead of 133 3 parts of the resin 

amount Sh"^ 'T^' making th * am0Unt of Uactic acid ( containin 9 10% water) 47 9 parte and mfkfcg tte 
amount of de.on.zed water 174 parts, was conducted to obtain a bismuth dispersion paste (10) with 50% solid content 

Production Exam ple 15 

SmrfoLn Jth 6 Same ope , ra ? on as ProdlJ otion Example 5, except making the amount of methoxyacetic acid 145 8 parte 
=S%Tot con4r° U W3ter 298 1 PartS ' WaS C ° ndUCted t0 ° bt3in 3 bismuth d * persion paste 

Pr oduction Examp le 1fi 

ESS? in I he S l me ? era ,° n as u Produc tion Example 10, except making the amount of L-lactic acid (containing 10% 

ZS^M^^oST of deionEed M 2436 parts - was conducted t0 obta,n a b " 

EfSlLn f B ^ mu ti; dis Persion and bismuth dispersion paste obtained in the above were each centrifuged (12000 rpm 
!he foiling formula 6 ™* M concentration in the supernatant was measured and Bi content was calculated £ 



s 
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Measured amount of Bi metal in supernatant „ AA 

Bi content (%) = : — — : — - ~ x 1 00 

Compounded (theoretical) amount of Bi ( metal 

[0062] The results are shown in the following Table 1. Sediments after centrifugation of each bismuth dispersion 
and bismuth dispersion paste were all white fine powder and could be dispersed again by adding water. 
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[0063] After 4.7 parts of 75% tertiary amine type epoxy resin solution for pigment dispersion and 10.6 parts of 
' 50% bismuth diapersion paste (1) prepared in the above were added and mixed in a bail miii, 23.4 parts of deionized 
water was further added thereto, mixed and stirred. Then 16.5 parts of titanium white, 8 parts of clay, 0.3 parts of 
carbon black and 3 parts of dioctyltin oxide were added therein and grinded for 40 hours to give a pigment 
dispersion paste (P-1 ) with 55% solid content 

Pre paration Examples 2-16 

[0064] Pigment dispersion pastes (P-2)-(P-16) were obtained by the same operation as Preparation Example 1, 
except that the compositions shown in the following Table 2 were used as compounding components. 

Preparation Examples 17 and 18 



[0065] After 4.7 parts of 75% tertiary amine type epoxy resin solution for pigment dispersion and 1.4 parts of 
10% formic acid were added and mixed in a ball ml, deionized water was further added thereto, mixed and stirred. 
15 Then 16.5 parts of titanium white, 8 parts of clay, 0.3 parts of carbon black and 3 parts of dioctyltin oxide, and, 
in case of Preparation Example 18, further 2 parts of bismuth oxide, were added thereto and grinded for 40 hours to 
give pigment dispersion pastes (P-1 7) and (P-1 8) with 55% solid content (cf. the following Table 2) 
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Examples and Comparative Examples 

[0066] To the above-mentioned clear emulsion for cationic electrodeposition, each pigment paste prepared in the 
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c^H t aCC ° rdin9 T * e , fo " nulafi0 9 shown in *e following Table 3 was added, diluted with deionized water and 
strred to give a catonic electro-coating with 20% solid content. 

Coating test 

t0 °^ 671 ^ „ / w Ul L fini fj ied cold rolled steel P^te of 0.8 x 150 x 70 mm without chemical treatment (untreated olate) 
dull fin,shed cold rolled steel plate of the same size which was chemically trated with Palbond iSolmade by 
Nihon Parkenang Company, z.nc phosphate treating agent) (chemically treated plate) was dipped respectivelvTeach 
c°SZ S^^T^ t the , above - menti °^d Examples and" Compart ExampKnTSot^oS 
coating was conducted by using the plate as cathode. An electrodeposition coating film with a film thickness (based 
upon a dned film thickness) of about 20 pm was formed under the electrodeposition condrt.cn of a Sage of 200V 
S^fi? k 6r the ? b f ked u Bak ' ng W3S C ° ndUCted in 2 kinds of atmospheric temperatures and for 20 m^ tes 
the^ngSbteS 9 * " ^ Performance test results ° f the obtained coated plates are shownln 

[0068] Performance tests were conducted according to the following methods. 
(*1) Curability: 

The coating surface of each electro-coated plate, obtained by baking at 150°C, was rubbed 20 times back and forth 

co^nti 4 Cm ,en9th rV-™' L g3U2e S ° aked With methyI isobut ^ ketone - and ^mmi^^nS JTB 
coating surface was visually observed and evaluated according to the following standard 

« No scratch is observed on the coating surface. 

): Scrathes are observed on the coating surface but the ground surface is not seen 

A - Coating film dissolves and the ground surface is seen. 

(*2) Corrosion resistance: 

£ r °i7n«r ^ T e *° Ut in J he f ,e + c u trode P° srtion c ^ting film on each electro-coated plate, obtained by baking 

wp J nnnnri h % !on e l Ch,n9 t0 gr ° Und t0 which water s P ra * teste according to JIS Z-2371 

were conducted for 480 hours on the untreated plate and for 840 hours on the chemically treated olate and 
evaluated by the rust and blister width from the knife scratch according to the following standard 
<o> . Maximum width of rust or blister is less than 1 mm from the cut part (one side) 

«. Maximum width of rust or blister is more than 1 mm and less than 2 mm from the cut part (one side) 

). Maximum width of rust or blister is more than 2 mm and less than 3 mm from the cut part (one side " 

and blistering is rather remarkable at the flat part. 
X: Maximum width of rust or blister is more than 3 mm from the cut part and blistering is seen all over 

the coating surface. 

(*3) Thin film corrosion resistance: 

Electrodeposition coating film wrth a film thickness (based upon a dried film thickness) of about 10 urn was 
ETh under ^ electrodeposrtion condfion of a voltage of 100V at the time of test plate preparation to 
^«n e h ame teS ?K S th ! abov t™ ntioned TO erosion resistance (however, 240 hours on the SnteaSSate 
TrrJSnn tnT T ^t Ch ^ 3] \ treated plate) was conducted, and the corrosion resistance was evaluated 
according to the same standard as the above-mentioned (*2). 

(*4) Impact resistance: 

hfinht^n D ^ 0nt impaCt teS l ™ achine L under the condition of a diameter of impact point 1/2 inches, weight falling 

HE 2iwr rement ■^y* 8 ? 2 °° C ' the t6St WaS conducted on each electro-coated plaie obtained by 

oaKing at 170 C, and concave portion of made by the impact was visually evaluated 
« No abnormality is observed. 

) : A little fine cracks are observed. 

X: Big cracks are observed. 

(*5) Box method throwing power 

St P h?S f °L b ?£ Tf? 6 thr °T 9 n was dip P ed in an electro-coating bath, so that the dipping depth 

mkS f»,fth ' , d ' St f n ? 5 the ° PPOSite eleCtrode might be 110 mm and that the surface with 8 mm0 botes 
Snl fifm * ?K PP ° Slte ele * rod f' and the test pieces was electro-coated. The film thickness of the electro- 
£2h 5 5. T f 6 ° f *!* St6el P ' ate without h0les ' responding to the inner surface of the box- 

thl P fi1m th^ n a r° n9 A e T w ee ' P '? eS f said test pieces placed in P arallel is expressed in the ratio (%) to 
2ttSl * ° kneSS °1 *? f^ ctrcK:oatn 9 film at the outer side of the steel plate nearest to the opposrte 
electrode corresponding to the outer surface of the box-shaped body, among the steel plates with holes tormina 
the box-shaped body. Higher ratio means better box method throwing power. 9 

(*) Test pieces for box method throwing power. 

125 ?JL n,T. 0 w ^e symmetrically made at 45 mm from the bottom on the three of four zinc phosphated cold 
rolled steel plates of 70 x 150 x 0.8 mm. The four steel plates were placed in parallel at the same distance to 

S.nh^r',,^ 0 ?? X 150 X 60 mm ' whose side surfaces and b °ttom surface wire doLfS 1° 
phosphated cold rolled steel plates while upper side was left open. Steel plate without hole among the four ste^ 
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plates was placed to form an outer surface of the body. The obtained box-shaped body was dipped to the depth of 
90 mm at the time of the electro-coating, the electro-coating paint passing only through the 8 mm0 holes. 



(*6) Zinc-plated steel plate coatability 

Current application was conducted at 250V for 3 minutes to a steel plate, which had been plated with alloyed 
5 molten zinc, and the appearance of the coating film after baking was visually evaluated. 

«: No abnormality is observed. 

) : Pinholes generate slightly. 

X: Pinholes generate remarkably. 
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Claims 

1. A cationic electro-coating composition which is characterized by blending an aqueous dispersion which contains 
an organic acid-modified bismuth compound in a non-water-soluble state, and which is obtained by mixing and 
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grinding a bismuth compound together with an organic acid in an aqueous medium. 

• 2. A cationic electro-coating composition which is characterized by blending an aqueous dispersion oaste which 
contains an organic acid-modified bismuth compound in a non water-soluble state and which is ob^ned S rr2 
medium 9> " * ° f * 3 biSmUth C ° mp0Und t09ether ^ « a2 " anaqS 

3 " *S3h^ ° r 2 Wh6rein biSmUth C °^- nd * — <™ bismuth oxide. 

4. A cationic electro-coating composition of claim 1 or 2 wherein bismuth compound is bismuth oxide. 

5 ' i^iSSS^SS^^JT^ ° f C ' aim 1 " 2 Where,n ° rganiC add iS Selected from 

6 " LtoS&SSSSE? C ° mP0Sffi0n ° f C ' aim 1 " 2 Whefein ° r9anic acid is ^ acid which 

H 

R'-C-eCH^COOH 
O-R 1 



SHU'S ,u e " ° teS a hydr ° 9en atom or an «** 9rovp having 1 to 3 carbon atoms, R 2 a denotes a hydrogen 
atom or an alkyl group having 1 to 1 0 carbon atoms, and n denotes 0 or 1 . nyarogen 

? ' meth C o% 0 a?eticS°" COatin9 C ° mp ° Sition of daim 5 wherein ali PhaSc carboxylic acid is L-lactic acid or 

8 ' LTSollSt^Lf^™ ° f ?*Z 1 ° r 2 WhiCh COmpriseS mixin 9 and 9 rindin 3 °Oanfc acid is a 
moiar ratio of 0.25-2.5, based on the amount of bismuth in bismuth compound. 

9 ' ratio°?0 n 5 i e V rt h r ^H a ! n9 th COmpOS ^°'iu 0f Cl T 8 Which uprises mixing and grinding organic acid in a molar 
ratio of 0.5-1.7, based on the amount of bismuth in bismuth compound. 

^.^SSL^ ° f d3im 2 Wherein the dispersant is *»» cationic dispersion 

11. A cationic electro-coating composition of claim 1 which comprises blending the aqueous dlsoersion so that 

ASSESS? M 3 ranse of 01 10 10 parts by wei9ht - based ™™^*£?SZ£S£ 

12. A cationic electro-coating composition of claim 2 which comprises blending the aqueous dispersion oaste so that 
SSSa? 3 ran9e ° f 01 t0 10 ^ bY W6i9ht baS6d °" 100 K*3K 0^0,3 
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